New tridentate ligand 1-(2, 2-dicyclohexylethyl)-3-(1, 5-dimethyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazol-4-ylimino)indolin-2-one (L) was synthesized from the reaction of 3-(1,5-dimethyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazol-4-ylimino)indolin-2-one and dicyclohexyl amine. ) are reported. The mode of bonding and overall geometry of the complexes were determined through FT-IR, UV-Vis, and mass spectral studies, magnetic moment measurements, elemental analysis, metal content, chloride containing and molar conductance. These studies revealed octahedral geometries for the Fe III , Cr III complexes, square pyramidal for VO (II) complex and tetrahedral for the Mn II and Co II complexes. The study of complexes formation via molar ratio and job method in DMF solution has been investigated and results were consistent to those found in the solid complexes with a ratio of (M:L) as (1:1). Hyper Chem-8 program has been used to predict structural geometries of compounds in gas phase the heat of formation (ΔHf º), binding energy (ΔEb), total energy, electronic energy and dipole moment at 298 o k.
Introduction
Schiff bases compounds containing azomethine group (-C=N-) formed by condensation of primary amine and carbonyl compounds under acid or base catalysis or with heat [1] , when aliphatic aldehydes are reaction relatively unstable and readily polymerizable while those of aromatic aldehydes, having an effective conjugation system are more stable [2] . Metal complex with Schiff bases are important class of ligands due to their synthetic flexibility, selectivity and sensitivity towards the central metal atom, structural similarities with natural biological substances, and also, due to presence of azomethine group which imports in elucidating the mechanism of transformation and racemisation reaction in biological system [3] also have been studied for their application in clinical, analytical and pharmacological areas [4] . Isatin as known (1H-indole-2,3-dione) possess both amide and keto carbonyl. The C-3 carbonyl group of isatin is strongly electrophilic and it readily undergoes condensation and addition reaction [5] . And through NH group compounds of the isatin series are capable of entering into Nalkylation,N-acylation and into the Mannich and Michael reaction [6] . Isatin Schiff bases are significant in therapeutic and pharmaceutical compounds in the field [7] .
Experimental
The reagents were commercially available and used without further purification. Solvents were distilled from appropriate drying agents immediately prior to use. Elemental analyses (C, H and N) were performed using a PerkinElmer CHN 2400 elemental analyzer. The content of metal ions was calculated gravimetrically as metal oxides. Molar conductance measurements of the ligand and its complexes with (10 -3 M) in DMSO were carried out using Jenway 4010 conductivity meter. Magnetic measurements were carried out on a Sherwood Scientific magnetic balance using the Gouy method. Electron impact (70 eV) mass spectra were recorded on a Finnegan-MAT model 8430 LC-MS-DS spectrometer. The UV-Vis spectra were obtained in DMF solution (10 -3 M) for the ligand and its metal complexes with a Jenway 6405 spectrophotometer using 1 cm quartz cell, in the range 200-900 nm. IR spectra (4000-400 cm -1 ) were recorded as KBr pellets on a Bruker FT-IR spectrophotometer. Equimolar quantity of dicyclohexyl amine (0.01mol) in 25 ml of ethanol was added to the solution containing Schiff bases and formaldehyde (37% v/v). The reaction mixture was stirred for 2 hrs atroom temperature and heating for 3 hrs followed kept under refrigeration for 24 hrs. The products were separated by suction filtration, dried under vacuum and recrystallized from ethanol. The molecular formula, molecularweight, melting point, yield and elemental analysis are shown in Table (1) .
Preparation of ligand:
1-(2, 2-dicyclo hexylethyl)-3-(1,5-dimethyl-3-oxo-2-phenyl - 2,3-dihydro-1H-pyrazol-4-ylimino) indolin-2-
Preparation of Complexes
The preparation of all complexes is essentially the same and so a generic description will be presented. To a solution of (L) (1mmole) in ethanol was added slowly to a solution of metal salt (VOSO4. H2O, CrCl3. 6H2O, MnCl2. 4H2O, FeCl3.6H2O, and CoCl2.6H2O) in (ethanol and water) ratio (1:1) with stirring the mixture was refluxed for (4hrs). The solid was collected by filtration, recrystallized from methanol and dried at room temperature. Elemental analysis data, color and yield for the complexes are given in Table (1) .
Results and discussion
The new (NO) and (ONO) dentate ligand L was obtained in good yield by the reaction of 3-(1,5-dimethyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazol-4-ylimino)indolin-2-one and dicyclo hexylamine, Scheme 1. In general the ligand was characterized by elemental analysis Table (1), IR Table ( 2), UV-Vis Table ( (1) agree well with the suggested formulae.
Scheme (1) Synthesis route of the ligand. 
IR spectra
The IR spectra bands of the ligand (L) and its complexes were characterized at 3151-3089, 2966-2897, 1724-1651 and 1620 cm -1 due to the ν(CH) aromatic, ν(CH) aliphatic, ν(C=O), and ν(C=N) functional groups, respectively, for the ligand [9] . The IR spectraof the complexes exhibited ligand bands with the appropriate shifts due complexes formation [10] . Moreover, the ν(C=O), ν(C=N), bands of the ligand were observed at (1724,1651) cm -1 and 1620 cm -1 and these bands were shifted to the lower frequencies by (24-11, 27-11) and (42-9) cm -1 respectively in the spectra of the complexes. This indicates that the ligand was coordinated with the metal ions through the O, O carbonyl groups and N azomethine group atoms, but these shifts confirm the coordination of the ligand via the nitrogen of azomethine and the oxygen of carbonyl group to vanadyl ions. At lower frequency the complexes exhibited new bands around (588-508), and (450-413) cm -1 assigned to the υ(M-N)and υ(M-O), respectively [10, 11] . transition, respectively suggesting a square pyramidal geometry [15] [16] [17] . The magnetic moment value 3.54, 4.45 B.M. of Co(II), Mn(II) complexes respectively are typical for tetrahedral geometry [13] . The magnetic moment value at this complex consistent with octahedral geometry structure. The molar conductivity value of the complexes were consistent with non electrolytes for VO (II) , Cr (III) and Fe (III) complexes and 1:1 electrolytes for Mn (II) , Co (II) complexes. See the scheme (1) the preparation of the ligand and scheme (2) for its complexes. 
Mass spectrum
The 
Theoretical study
A theoretically probable structure of A metal complexes with ligand were calculated to search for the most probable model building stable structure, these shapes, show the calculated optima geometries for ligand. The results of PM3 method of calculation in gas phase for the binding energies and heat of formation of complexes are described in Table (4) . The conformation structures and bond lengths of the ligand and its complexes showed in Fig.(1) . Electrostatic potential =-7.12203 eV for ligand 
Conclusion
In this paper synthesis and characterization of new mannich Schiff bases ligand 1-(2, 2-dicyclohexylethyl)-3-(1, 5-dimethyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazol-4-ylimino)indolin-2-one (L) from reaction 3-(1,5-dimethyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazol-4-ylimino) indolin-2-one (Schiff base) with dicyclohexyl amine and its preparation of complexes with the general formula [ 
